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(54) rWAPAB/lWHECKAfl AOPHUPYIOtHAfl 
TO/IOBKA 

(57) M3o6peTeHMe othocwtc* x He<f)TeAo6biBa- 
KDiuew npoM-c™ m npeAHa3H3MeHO ai« 6ype- 

HWfl M 3KCn/iyaT3UMM BOA«HWX. Hec|>T*HblX M 

ra30BUx cxbsxhh. Uenb - noBbiweHwe 3<J>4>ex- 
tmbhoctm p36otw rwApaB/iMsecxo* AopHwpyio- 
mert ro/ioBKM 33 CMer o6ecneneHHsi 

CT36M/1M33UMM nO/lOxeHWH nOABMJKMWX CeXTO' 
POB BO BpeMfl pa60Tbl. 3TOrO BepXHMM M 



HtDXHMW TOPUW HOA8HKHWX CGKTOpOB BbHlO/1- 

HCHbi b npOAonbHOMceneHMM ruf\paBi\MecKO\A 
Aopnupyiomeia ronoaxw c oxpyrneHneM no pa- 
Anycy. paBHOMy no/iOBUHe a^mhw noABUWHO- 
ro cexTopa b npOAO/ibHOM ceMennw c ueHTpoM 
b paBHoyA3ieHHOti ot eepxHero v\ HMWHero 
topuob cexTopa tomkc MaxcuManbHbiM A^a- 
Meip b nonepeMHOM ceHennn pa6onea noBep- 

XHOCTM CeKTOpOB BbinO/IHeM H3 p3CCT0SHHH , 

onpeAe/iweMOM no MSTeMSTimecxoPi <p~ne. or 
BepxHux topuob cexTopoB. nocneAHvie b pa6o- 
neM no/iO)KCHMii nepeMemaiOTCfl 6e3 nepexo- 
cob, hto co3AaeT HauBbiroAHeMUJue ycnoBWR 
pa60Tbi cexTopoB h ynpyrow Tpy6naTOrt ah3<{>- 
parMw. yMeHbiuaeT oceBbie n psAHS/tbHwe na- 
rpy3xn Ha AeT3nn ro/iOBxw m HKT. Ha xotopwx 
cnycxaeTcn ro/ioaxa. w noBWiuaeT xanecTBO . 
pacujwpfleMoro n/iacTbip» b o6caAHOM Tpy6e. 
BbinonneHMe topuob cexTopoB no p3Anycy mc- 
xntoM3eT 3axnMHMB3Hne n o6pa30B3HMe xonb- 
uesoro 333opa NtexAy cexTop3MM w (j>naHueM 
b c/iynae noBopoia ceKTOpos. 3 wn. 



H3o6peTeHne OTHOcmcn k He<t>TeAo6biB3- 
K>meii npoMbiiu/ieHHocTM. b m3cthoctm x 6ype- 

HHK) M 3KCnny3TaUMM BOAAHWX. He<J)T»HblX M 

raao.Bbix cxbsjkmh aa* ycT3H0Bxw nepexpuB3- 

Te/ieM B CXB3*HH3X C Ue/lbKD BOCCT3H0BneHM» 
repMeTMHMOCTM 06C3AHWX KO/IOHH. 

Ue/ibK> M3o6peTeHM» »Bn«eTC» noBwiue- 
Hwe 34><t)exTMBH0CTM pa6oTw ruApasyinMecxoM 
AopHwpywmevi ro/tOBXW 33 CMeT o6ecneMeHM» 
CTa6n/iM3aunn no/io»ceHw« noABM>xMwx cexTo- 

pOB BQ BpeMfl paBOTbl. 

Ha <t>nr. 1 cxeMaTMHMO npeACT3BneH3 tma- 
p3annMecx3fl AOpHwpytomsa ronoBxs. nonepe^- 

HblPl P33P€3; H3 <J>W\ 2 - TO C FlOBSpHyTblMM 
CeXTOpSMM B p360HeM nO/10)KCHMM! H3 (>nr. 3 - 

cxeMS cm/?. AewcTByKHUMx H3 cexTop. 



TMAPSB/iMMecKaH AopHnpyMDmafl ronoBxa 
MMeeT nonyx) aiTsnry 1. us xoTopyK) 0AGT3 
ynpyr3« Tpy6H3T3» Ana<t>p3rM3 3. Me)«Ay 
4>/i3hm3mm 2 noMemeHbi noABVDXHbie cexTOpa 
4. BepxHMM m hmmhmm Topqw cexTopoB, opu- 
/ier3K)LUMe x (|>/i3hm3m. Bbino/ineHU a npoAonb- 

HOM C6MCHMM AOpHlipytOmeM TO/IOBXH CO 

cxpyr/ieHneM no psA^ycy. psBHOMy nonomne 

AHMHU CeXTOpS B npOAO/lbHOM finOCXOCTM c 

ueHTpoM b p3BH0yA3neHH0vi ot BepxHero n 
MMXHero topuob noABwwHoro cexTops tomxc 
3 M3KcnMdn bHbJii AMaMeTp d nonepeHMOM ce* 
neHnn rMApaB/iHHecKOri AOpMupy»oiueM rono- 
bxm pa6oneM noaepxHocTn cexTopoa. 
xoHTaxTMpyx>meM c pacujMp«eMWM nnacTw- 
peM. Bbino/iHeM Ha paccTOflHun X ot BepxHMX 

TOPUOB nOABMJKHWX CexTOpOB B OpOAO/lbHOM 
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ceneMmi noc/ie/iHMx. onpeAfc"*eMGM B coot- 
eeTCTBMM co cneayiomeM aaencuMOCTbK): 

X=^-H(0.3+sln/3). 5 

rAe L - Annua noABMxnoro ceKTopa b npo- 
AonbHoA h/iockoctm: 

H - paccTO«Hne mokay npjiMOA, napa/i- 
ne/ibHOtf npoAO/ibHow ocm Kopnyca, npoxoA«- 10 
mew nepea paeHoyAd/ieHHyio ot Bepxttero m 
HM)*cHero Topuoa noABMKHoro ceicTopa Tonxy. 

M TOHKOft nOABMXHOrO CdCTOpa, M3KCMM3/lbHO 

YAaneHHoA ot npoAO/ibHow ocm Kopnyca; 

/J - yron H3K/10H3 k npoAonbHoPi ocm tma* 1 5 
paanMMecKoA AopHMpytomeft ronoBKM pa6o^efl 
nooepxHOCTM noABMXHoro ceKTopa. 

K noaepxHocTM, npw/iera»omeM k Ana<t>- 
parMe. KaxAoro BToporo noABMxnoro ceKTopa 
npucoeAMHenu Mera/i/iMsecKMe n/iacTMHbi 5. K 20 
n/iacTMHdM co CTOpOHbi AMa<}>parMu npwcoe- 
AMHeHbi npOK/idAKM 6 M3 nnoTMOM tk3hm Tax. 
mto Kpa» TKdHM BbiCTynaiOT 3a xpaa n/iacTMH 5. 

flpM C03A3HMM ASB/ieHMfl B yCTpOMCTB6. 4 

Tpy6saT3« AMa<t>parMa 3 pacLUMpaeTca m pa3- 25 
ABwraeT ceiaopu 4 ao ynopa nepe3 n/iacTupb 
8 b peMOHTMpyeMyio Tpy6y 7. HpM 3tom o6pa- 

ayiOlMMMCII MeXAy CeKT0p3MM 60K0B0M 3330P 

nepexpueaeTCH bucty na kduuhmh m3ct«mm 
nnacTMH 5. KOTopue npMxcMMatoTcn AMac^par- 30 
MOM K onopHUM nOBepXHOCTAM cmokhwx cex- 

Topo8, a icpaa npoK/iaAOK noArM6a»OTc», 
aaxpbiBa* ocTaBtuwecw 3a3opw no xpa«M nna- 
ctmh. npM npoTflrnaaHMH ro/iOBKM Meoe3 nna- 
CTbipb cexTopw 4 Bee speMfl ocTaiOTcn 35 
napan/ienbHbiMM ocm to/iobkm. npw 3axoA6 
(m/im buxoag) ronoBKM a nnacxupb 8 cexTopa 
HaKiiOHsnoTcn no othoujbhmk) k ocm to/iobkm. 
npM 3tom MAeT TO/ibKO nepepacnpeAeneHMe 
x/iMHOBoro TopMOBoro 3330pa y c AsyxCTopoH- 40 

Hero H3 OAHOCTOPOHHMM 2y M 3KC ho o6pa30sa- 
HMfl CKB03HOrO XO/lbUeBOfO 3330pa MOKAy 

4>naHueM 2 m cexTopaMn 4 He npoMcxoAMT. a 
KHMHOBbie 3330pw 3ano/iH»K)Tc» npoxsiaAxa- 
mm M3 TKdHM. BunonHeHwe pa6oMew noBepx- 45 
hoctm. KOHTaxTMpyiomeM c paciiJMpneMbiM 
n/iacTbipeM noABMXHbix cexropoa co CMeuje- 

HM6M M3KCMM3/1bH0r0 AM3MeTpa, npMBOAMT K 



ux napan/ienbHOMy nepeMeiueHMK) a pa6oneM 
no/ioxceHMM 6e3 nepeKocoa. hto C03AaeT naM- 
BbiroAHeMUiMe ycnoBwa paBoTu a™ ceiaopoB 
m ynpyroM TpyGnaTOM Ana<t>parMbi, yMeHbwaeT 
oceBbie m paAMa/ibHbie HarpyaKM Ha AeTanu 
ro/ioBKM m HacocHo-KOMnpeccopHbie ipy6w, 
Ha kotopwx cnycKaeTcn ro/iOBka, m noawwaeT 
KasecTao npM/ieraHMJi pacumpaeMoro n/iacTbi- 
p» k o6caAHOM Tpy6e. 

Bbino/meHMe topmob cexxopoB no paAMy- 
cy MCK/iKwaeT 3ax/iMHMBaHMe m o6pa30B3HMe 
Ko/ibueBoro aaaopa mokay cexTopaMM m <J>/iaH- 
ueM b c/iyMae nosopoia cexTopoB. 

OopMyna M3o6peTeHM* 

TMApaB/IMMeCKdR A0pHMpyKDU|3« rO/IOBKSf 

no asT. cb. N? 641070. OT/iMMawtaaufl 

TeM. HTO. C Ue/lbK) nOBWlOeHMfl 3<t>4>eKTMBH0CTM 

pa6oTbt rMApaB/iMHecKOM AopHMpyioineft ro/io- 
bkm 3a cnei o6ecneMeHM» cTa6M/iM3auMM nono- 

)KeHMff nOABMXHWX CeKTOpOB BO BpeMfl 

pa6oTbi. eepxHUM m hvdkhmm topuu poabmx- 
Hbix cexfopoB Bbinonnenbi a npoAonbHOM ce- 
neHMw rMApaBmwecxov^ AOpHMpyKXueA ronoaicM CO 
cxpyr/ieHMeM no paA^ycy. paBHOMy nonoBMne ahm - 
Hbi noABMXHoro cexTopa b ynoMflnyTOM cese- 
h mm c uenxpoM b paBHoyAaneHHOA ot 
BepxHero m HMxcnero topuob noABMXHoro cex- 
ropa TOHxe. a MaxcMMa/ibHbiM AMdMeTp b none- 
PBmhom ceneHMM padOMen nosepxHOCTM 
noABMKHbix cexTOpoa Bwno/iHeH Ha paccTon- 

HMM X OT BepXHMX TOpUOB nOABMXHWX CCKTO* 

poa. onpeAe/ifleMOM b cootbctctsmm co 

cneAy»oiueM 33BMCMMocTbio: 

X =^p-H(0.3 +sln/f). 

rAe L - A^MHa noABMxnoro cexTOpa b npo- 
AO/ibHOM nnocxoCTM: 

H - paccTOflHue Me^AY np«MOft, napa/t- 
ne/ibHOM npoAO/ibHOM ocm xopnyca. npoxOA*- 
lueii Mepe3 paBHoyAaneHnyK) ot Bepxnero m 
HM)KHero topmob noABMXHoro cexTopa Tonxy, 

M TOMKOM nOABMXHOrO CeKTOpa. M3KCMMa/1bHO 

YAd/ieHHOM ot npoAonbHOM ocm xopnyca; 

P - yro/i naxnona k npoAonbHOM ocm tma* 
paBHMMecKOM AopHMpyjomeM tohobkm pa6oseM 
noBepxHOdM noABMXHoro cexTopa. 



1663179 



0 




1663179 

/ 




CociaaMTe/ib l/l./leeKoeea 
PeAa^Top KXCepeAa TexpeA M.MopreHia/i KoppeKTop O.KynAP** 



3aK33 2245 Tupax 355 rioAnucHoe 

BHHUriH rocyAapCTDeMMoro kommtsts no M3o6peTemiflM m otkputhhm npw TKHT CCCP 
113035. MocKBa. >K-35. PaywcKaa Ma6.. 4/5 



npoH3BOACTBeHHO-M3A3TenbCKMM KOM6wH3T "(laTeHT *. r. YxrOOOfl. VnTaranwuA 101 



[state seal] Union of Soviet Socialist ( 19) SU (11) 1663179 A2 

USSR State Committee (5 1)5 E21 B 29/10 
on Inventions and Discoveries of the State 
Committee on Science and Technology 

SPECIFICATION 
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(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A~V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl.E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = y-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2y m ax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by (he fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance A' from the 
upper end faces of the movable sectors, determined according to the following dependence: 

jr = ^-//(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

(3 is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Fig. 1 

[see Russian original for figure] 
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Fig. 2 
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Fig. 3 
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